This study aimed to identify key factors that have an influence on learners' satisfaction with the e-learning system at the University of Dar es Salaam, Tanzania, using a modified, updated DeLone and McLean (D&M) (2003) model. The research model was tested against regression analysis using a sample of 153 enrolled students. The study found that system quality, instructor quality, and service quality had a significant positive effect on learners' satisfaction, with service quality being the strongest predictor. However, course quality was found to have no significant effect on learners' satisfaction with the e-learning system. The findings from this study will help institutions that are planning or implementing e-learning systems to enhance learners' satisfaction and, consequently, increase systems success. The implications of these findings are discussed.
Introduction
The adoption and use of various e-learning systems such as Moodle, Sakai, and Blackboard to enhance teaching and learning are gaining popularity in higher education in sub-Saharan Africa (Ssekakubo, Suleman, & Marsden, 2011; Unwin et al., 2010; Venter, van Rensburg, & Davis, 2012) . Countries such as Kenya, Mozambique (Unwin et al., 2010) , Uganda (Mayoka & Kyeyune, 2012) , Sudan (Elmahadi & Osman, 2013) , Zimbabwe (Chitanana, Makaza, & Madzima, 2008) , South Africa (Bagarukayo & Kalema, 2015; Venter et al., 2012) , and Tanzania (Lwoga, 2012; Mtebe, Dachi, & Raphael, 2011) have adopted e-learning systems of various kinds. For instance, Moodle has 81,397 active sites registered from 234 countries (Moodle, 2017) . Out of those sites, 53 sites registered from Tanzania, 178 sites registered from Kenya, and 49 sites registered from Uganda.
E-learning systems are web-based software for distributing, tracking, and managing courses over the Internet (Islam & Azad, 2015) . They contain features such as chat rooms, whiteboards, discussion forums, polls, quizzes and surveys which allow instructors and students to share course content and communicate online synchronously and asynchronously (Naveh, Tubin, & Pliskin, 2010) . Institutions tend to use these systems to enhance the quality of face-to-face delivery by enabling learners to independently access course content (Lee & Hsiao, 2014; Vovides, Sanchez-Alonso, Mitropoulou, & Nickmans, 2007) . Other institutions use them to offer blended distance delivery to reach more learners across various geographical boundaries (Andersson & Grönlund, 2009; Islam & Azad, 2015) .
The continued adoption of these systems has increased revenue in many countries. The marketplace worldwide was over $3 billion in 2016 and was expected to grow at a rate of 24% from 2016 to 2020 (Docebo, 2016) . A report by Adkins (2016) projected the increase in revenue to $636.3 million by 2021. In addition to increased revenue, these systems have created high expectations for pedagogical changes that will improve the quality of education (Naveh, Tubin, & Pliskin, 2012) as well as enable institutions to widen access to higher education in sub-Saharan Africa. The potential for the increased use of these systems in Africa is also due to the emergence of fibre cable marines in Africa, which have increased Internet speed up to 155mbps (Mtebe, 2015) . These submarine cables include the East African Submarine Cable System, SEACOM, and the East African Marine System (Wainaina, Sanou, & Boateng, 2014) . Africa is also the fastest growing telecommunication sector in the world (Vosloo, 2012; World Bank, 2012) . In 2012, for instance, there were almost 650 million mobile subscriptions in Africa, more than in the United States or the European Union (World Bank, 2012) . Despite these technological developments, studies in higher education in sub-Saharan Africa have found that the full potential of these systems is not realised (Bagarukayo & Kalema, 2015; Unwin et al., 2010; Wu, Tsai, Chen, & Wu, 2006) . Many installed systems consist of inactive users and/or users who use relatively small features. Studies have also found low usage or non-use of these systems in various institutions in countries such as Uganda (Mayoka & Kyeyune, 2012) , Kenya, Zambia (Ssekakubo et al., 2011) , Tanzania (Mtebe & Raisamo, 2014) , and Zimbabwe (Chitanana et al., 2008; Dube & Scott, 2014) . Studies have pointed out inadequate technical support, poor Internet connectivity, lack of e-learning policies, high costs of technology, and poor technological infrastructure as inhibitors to the use of these systems (Mlitwa & Van Belle, 2011; Ssekakubo et al., 2011; Unwin et al., 2010; Venter et al., 2012) .
Although technological infrastructure is improving, little is known about why some users tend to stop using these systems after their initial experience (Sun, Tsai, Finger, Chen, & Yeh, 2008) . Therefore, there is a need to seek a deeper understanding of how users perceive these systems (Venter et al., 2012) . The majority of studies to date have focused on technological and infrastructural challenges with fewer efforts on assessing learners' satisfaction with these systems. Understanding whether learners are satisfied with the system is critical in determining whether it is effective or not (Au, Ngai, & Cheng, 2002) . Learners with high levels of satisfaction are likely to use the system more often than dissatisfied ones (Baroudi, Olson, & Ives, 1986) and eventually take more courses (Booker & Rebman, 2005; Tarigan, 2011; Wang, 2003) . Thus, this study aimed to determine key factors in learners' satisfaction with the e-learning system at the University of Dar es Salaam (UDSM) in Tanzania through adopting and modifying the updated DeLone and McLean (D&M) (2003) model. Data was collected from 153 students enrolled in various courses offered via Moodle.
E-learning systems adoption at UDSM
The use of e-learning systems to enhance teaching and learning at UDSM can be traced back to the 1990s, when the university acquired the Blackboard system under the Technology Enhanced Independent Learning (TEIL) project. Through this initiative, intensive training was conducted on how to use the system. A total of 402 courses were created and uploaded by the end of 2007 (Mtebe et al., 2011) . Similarly, approximately 16,000 users were registered in the system. However, one of the major weaknesses of early initiatives was that they focused on motivating staff to use the system rather than on the pedagogy (Mtebe et al., 2011) . As a result, many of the uploaded courses had course titles without content or with minimal content (Twaakyondo & Munaku, 2012) . Also, during that time, the university was paying approximately US$18,000 annually as license fees for using Blackboard, which seemed to be very costly to the university, particularly because the fee was covered through the project (Mtebe et al., 2011) . When the project ended, the university had to look for an open source system as an alternative.
The university started by adopting Knowledge Environment for Web-based Learning (KEWL) as an alternative. KEWL was developed at the University of the Western Cape to facilitate research of technology-enhanced education in the African context. Nevertheless, during the evaluation, the system had many features under development. The decision to choose a more robust and stable system was made and Moodle was preferred (Twaakyondo & Munaku, 2012 ). An audit was carried out to identify courses relevant to various programs and curricula, and with a reasonable amount of course content, sizable user enrolment, and high numbers of postings on discussion boards to be migrated to Moodle. The audit revealed that 146 courses met the criteria to be migrated to Moodle (Mtebe et al., 2011) .
Since the migration to Moodle, the university has continued to equip instructors and students with the necessary skills as well as facilities so that they can use the system more effectively. To date, there are more than 15,000 active users who are using the system, with more than 400 courses. Migration from Blackboard to Moodle was accompanied by the introduction of three postgraduate blended distance programs: Postgraduate Diploma in Education, Postgraduate Diploma in Engineering Management, and Master in Engineering Management (Mtebe & Raphael, 2013) . These programs were offered via regional centres in Mbeya, Mwanza, Dar es Salaam, and Arusha. The UDSM blended distance programs combined face-to-face delivery with students accessing learning resources via Moodle. Instructors use Moodle to facilitate course delivery, using system tools such as discussion forums, assignments, and chat forums. Thus far, studies have been conducted on various aspects of e-learning at the university. Nevertheless, little has been done to understand students' satisfaction with the elearning system. Since 2007, a total of 111 Postgraduate Diploma in Engineering Management students, 138 Master in Engineering Management students, and 61 Postgraduate Diploma in Education students have been admitted. By the end of 2016, more than 200 students had graduated and several others were at different levels of their research work.
Literature review
User satisfaction has been a popular measure of information system effectiveness and has served mostly as a surrogate measure for the other dimensions of system success (Au et al., 2002; Cai, Jun, & Pham, 2007; DeLone & McLean, 1992 Xiao & Dasgupta, 2002) . According to Doll and Torkzadeh (1988) , user satisfaction is an affective attitude towards a specific computer application by someone who interacts with the application directly. It involves gathering perceptions and feelings about the system from direct users of the system (Au et al., 2002; Xiao & Dasgupta, 2002) . Thus, users' perceived satisfaction significantly impacts the degree to which the system is considered reliable; thus, it is very critical in deciding whether it will continue to be used or not (Shee & Wang, 2008) . In fact, when the system is perceived as poor by users, regardless of any evaluation results, the system is indeed poor (Ives, Olson, & Baroudi, 1983 ).
Many studies have been conducted to develop tools that can be used to measure user satisfaction of information systems in various contexts. The earliest tool was developed by Bailey and Pearson (1983) with 39 items, with information quality, systems performance, personal relationship with staff, and top management involvement as the main factors for measuring users' satisfaction. However, since the scales were developed and validated for mainframe computer systems, their applicability to personal computers remained in doubt (Au et al., 2002) . As a result, Ives et al. (1983) improved and validated the tool using information provided by the data processing group of the organisation. Nevertheless, the major weakness of the tool was that it was based on the data processing computing environment (Xiao & Dasgupta, 2002 ) and thus could not be used in the web-based environment. Doll and Torkzadeh (1988) developed a tool to measure user satisfaction by contrasting the traditional data processing environment and the end-user computing environment. The tool consisted of five components: content, accuracy, format, ease of use, and timeliness. The model has been widely used and validated by several studies. The majority of these components were later included in the information quality factor described in the updated D&M research model.
Many studies have shown that the tools discussed above do not have the ability to measure user satisfaction in web-based systems and e-learning environments in particular (Xiao & Dasgupta, 2002) . As a result, some researchers have tried to improve these tools so that they can be relevant in measuring user satisfaction in an elearning environment. Naveh et al. (2012) developed a tool featuring content completeness, content currency, ease of navigation, ease of access, and course staff responsiveness as factors to measure learners' satisfaction. The tool was tested using a sample of 8,425 respondents; all factors had an effect on learners' satisfaction with the e-learning system in a university in Israel.
Horvat, Dobrota, Krsmanovic, and Cudanov (2013) developed a tool with seven factors -average waiting for time for a response, feedback quality, material thoroughness, material clarity, website user-friendliness, cooperation diversity, and material quantity -that could be used to assess learners' satisfaction with Moodle at the University of Belgrade in Serbia. Similarly, Eom (2014) developed a tool with information quality, readiness, and self-efficacy, and self-regulated learning management as factors to measure learner satisfaction with the WarpPLS system.
Using a sample of 503 undergraduate students at the University of Botswana, Tella (2012) found that net benefits, self-regulated learning, content quality, teaching/learning quality, system quality, and service quality had an influence on users' satisfaction with Blackboard. Moreover, the factors jointly predicted 54% of the variation in the students' satisfaction.
Another widely adopted tool in evaluating user satisfaction with e-learning systems was proposed by Wang (2003) . The tool consists of four factors: learner interface, learning community, system content, and personalisation. It has been used to measure learners' satisfaction with e-learning systems in various contexts (e.g., Danesh, Hashemnia, Sirousbakht, & Kia, 2013; Hisham, Campton, & FitzGerald, 2004; Katsidis & Anastasiades, 2008; Shee & Wang, 2008; Tarigan, 2012) . However, this tool failed to include other factors, such as system support and perceived usefulness, which have been described by many studies (e.g., DeLone & McLean, 2003; Lwoga, 2014) to have an effect on learners' satisfaction with e-learning systems.
The variability of tools described in the studies discussed above clearly indicates that there is no single tool that has been validated so far to measure learners' satisfaction with e-learning systems. This study adopted and modified updated the D&M model (DeLone & McLean, 2003) to measure learners' satisfaction with the elearning system at UDSM. The description of the research model, factors, and hypothesis of the modified proposed research model follow.
The research model
The increased expenditure on information systems in higher education institutions has made its evaluation one of the most studied topics in information systems literature. Several models and tools have been developed to assess the effectiveness of information systems implemented in various settings. The most dominant models which have been cited in more than 10,000 articles and used to evaluate dozens of information systems worldwide are the original and the updated D&M models (Petter, DeLone, & McLean, 2008) . The original D&M model (DeLone & McLean, 1992) consists of six factors: system quality, information quality, system use, user satisfaction, individual impact, and organisational impact.
In 2003, the D&M model was reviewed by several researchers to enable it to cope with the changing information technology (IT) industry (DeLone & McLean, 2003) . The model was extended by splitting the use factor into intention to use and use to measure systems success in areas where the use of the system is voluntary and mandatory. Also, service quality was added as a new factor to measure the quality of services offered by the IT units established in many organisations to provide information system services to users. The updated D&M model has six factors: information quality, system quality, service quality, intention to use/use, user satisfaction, and net benefits. Figure 1 shows the updated D&M model. (2003) argued that the updated D&M model was not a generic model for measuring information system success. They suggested that researchers add or reduce the number of factors so that the model is relevant in their context. Accordingly, recent developments in e-learning systems have heightened the need to extend the D&M model to measure the success of these systems in various educational settings. Studies to extend the D&M model into the e-learning context include Hassanzadeh, Kanaani, and Elahi (2012) , Holsapple and Lee-Post (2006) , and . Despite several attempts to extend the updated D&M model to develop models to assess the success of e-learning systems, most of these studies have been carried out only in Western institutions.
In this research, the updated D&M model was modified by including instructor quality and perceived usefulness as new factors relevant in e-learning contexts. The new proposed model consists of six factors: system quality, course quality, service quality, instructor quality, perceived usefulness, and learner satisfaction. Except for perceived usefulness and instructor quality, all other factors have been adapted from the updated D&M research model. The proposed research model is shown in Figure 2 , followed by the description of each factor and hypothesis. 
System quality
System quality is concerned with whether the system has bugs and is easy to use (Seddon & Kiew, 1995) . The quality of the system has an impact on learners' satisfaction, especially those features that have an impact on how learners use the system. These features include ease of use, ease of learning, and user-friendliness (Petter, DeLone, & McLean, 2008) . Therefore, if the system is easy to use, learners are likely to use it more frequently, and that increased use will have a positive impact on their satisfaction. The hypothesis of this factor is:
H1: System quality has an effect on learners' satisfaction with an e-learning system.
Course quality
Course quality is the judgement by students of the degree to which the e-learning system has valuable content that meets their needs (Adeyinka & Mutula, 2010) . Course content quality includes both content richness and update regularity (Cheng, 2012) . It is measured with regard to the timeliness, accuracy, relevance, and format of the information (Seddon & Kiew, 1995) . Tarigan (2011) further noted that learner satisfaction is influenced more by the course quality than by the type of technology used to deliver the instructions. The hypothesis of this factor is:
H2: Course quality has an effect on learners' satisfaction with an e-learning system.
Service quality
According to DeLone and McLean (2003) , service quality measures the quality of support services that users receive from the IT department or IT support personnel. In the e-learning context, service quality can be considered as the support services delivered by instructors and IT technicians ). These services include, but are not limited to, training, hotline, and helpdesk (Urbach & Müller, 2012) . Raphael (2016) points out that the provision of student support services is probably one of the most important responsibilities of an institution and, certainly, one that can have the greatest impact on student success or failure. Therefore, it is important to include service quality as one of the factors that can have an impact on learners' satisfaction with the e-learning system at UDSM. The proposed hypothesis is:
H3: Service quality has an effect on learners' satisfaction with an e-learning system.
Instructor quality
Instructor quality is another crucial factor in understanding learners' satisfaction with e-learning systems (Cheng, 2012) . It is anticipated that instructors should have both technical skills and pedagogical skills to facilitate courses offered via e-learning systems. Research has indicated that the quality of instructors significantly influences learners' satisfaction with e-learning systems Sun et al., 2008) . Cheng (2012) proposed instructor's response timeliness, teaching style, and help towards learners through the e-learning system as measurements of instructor quality. That is to say, learners' satisfaction with the e-learning system is positively affected when instructors respond to learners in a timely fashion, their teaching methods are effective, and they have control over the technology . The proposed hypothesis is:
H4: Instructor quality has an effect on learners' satisfaction with an e-learning system.
Perceived usefulness
Several studies have found that perceived usefulness has an effect on user satisfaction with various information systems, including e-learning systems (Lwoga, 2014; Seddon, 1997; Wu et al., 2006) . Perceived usefulness is a "perceptual indicator of the degree to which the stakeholder believes that using a particular system enhances his or her job performance, or his or her group's or organization performance" (Seddon, 1997, p. 246) . The proposed hypothesis is: H5: Perceived usefulness has an effect on learners' satisfaction with an e-learning system.
Methodology
The target population was students who were using Moodle at UDSM. UDSM is the oldest and biggest university in Tanzania, with a population of approximately 20,000 students. The study used an instrument with a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) adapted from the D&M research model (DeLone & McLean, 2003) . However, the items were reworded to suit the context of this study. Table 1 shows the items used in the data collection for each factor and the items in the instrument. Table 1 The items for each factor Factor Code Item System quality SQ1 The system is easy to use.
SQ2
The system is user-friendly.
SQ3
The system is easy to learn.
SQ4
The operation of the system is stable. Instructor quality IQ1 The instructor responds to learners via the e-learning system promptly.
IQ2
The instructor updates lecture notes on the e-learning system frequently.
IQ3
The instructor responds to learners' questions via the e-learning system promptly.
IQ4
The instructor responds to learners' concerns via the e-learning system in a friendly manner. Course quality CQ1 The course content in the system is up-to-date.
CQ2
The courses in the system have sufficient content required for me to complete the learning process.
CQ3
The course content in the system is easy to understand. CQ4 Course content is in a variety of forms -audio, video, texts, etc. Service quality SeQ1
The staff at CVL* provide prompt support through various communication means, such as email, telephone, chat. SeQ2
The training provided by CVL has enhanced my ability to use the Moodle system. SeQ3 CVL staff are competent with the Moodle system. SeQ4 CVL staff have adequate knowledge to help me if I experience any problems with the Moodle system. SeQ5
The system is available most of the time.
SQ6
The system includes the contact information of technical personnel to help me in case I get stuck. Perceived usefulness PU1 I find the e-learning system useful in my studies.
PU2
Using the e-learning system enables me to accomplish the learning activities more quickly.
PU3
Using the e-learning system increases my knowledge in learning various courses.
PU4
Using the e-learning system increases my skills in learning various courses. Learner satisfaction LS1 I am pleased with the system. LS2
I am very satisfied with the system. LS3
Overall, my interaction with the system is very satisfying. Note. CVL = Centre for Virtual Learning. Scale labels: 1 -strongly disagree, 2 -disagree, 3 -neither agree nor disagree, 4 -agree, 5 -strongly agree.
The questionnaire was first piloted with a group of 29 students who were enrolled in a selected course (e.g., "Database management system") to test for reliability, and minor modifications were made to suit the context of the study. The modified questionnaire was created using Google Docs and emailed to 200 students. Students' email addresses were obtained from the Moodle log file through contacting the systems administrator at the Centre for Virtual Learning, UDSM.
A total of 153 usable responses were obtained. According to Bryant and Yarnold (1995) , every analysis should be based on a minimum of 100 observations regardless of the subjects-to-variables ratio (p. 100). Therefore, the study had adequate sample size. The response rate was 76.5%. The data collection was undertaken between November 2016 and January 2017. Data were analysed using Statistical Packages for Social Science (SPSS) version 20.
Out of 153 responses, 66.8% of respondents were males, and 33.2% were females. The majority of respondents (40.5%) had accessed two courses, followed by 23.5% who indicated that they did not access any course. Moreover, 19.6% of students had accessed one course, and 16.3% had accessed three courses.
Findings Reliability and validity
Reliability is used to ensure the consistency of the results for the various items being tested within each component (Foster, 2001 ). Cronbach's alpha was used to measure the reliability of the instruments, and it was found to be 0.944 for 25 items. The value of Cronbach's alpha should be positive and even greater than 0.7 (Nunnally, 1978) . The value of Cronbach's alpha for each factor is shown in Table 2 ; all factors meet the acceptable level. Perceived usefulness .900 6.
Learner satisfaction .903
Sampling adequacy
The Kaiser-Meyer-Olkin measure of sampling (KMO) was used to measure the sampling adequacy of the data. According to Kaiser (1973) , a KMO below .50 is unacceptable, and factor analysis should not be performed. In this study, the KMO was .891 and confirmed the sampling adequacy. Moreover, Bartlett's test of sphericity, p < .001, indicated that the correlation between items was sufficiently large for performing the principal component analysis.
Identifying the factor structure
Factor analysis was performed using the principal component analysis extraction method on 25 items using direct oblimin rotation with Kaiser normalisation. The aim of the factor analysis was to show whether the related items were clustered under the same construct or not. The minimum factor loadings should be .300 (Hair, Black, Babin, & Anderson, 2009 ). The loadings per each item are shown in Table 3 . All items in the research instrument loaded successfully. However, perceived usefulness loaded in the learner satisfaction factor. Therefore, the two factors were combined to form one factor. 
Research model summary
Four factors were subjected to linear regression analysis to measure the success of the model and predict the causal relationship between the factors and learners' satisfaction with the e-learning system. The four factors were system quality, service quality, instructor quality, and course quality. Using an enter method, a significant model emerged: F(4,148) = 20.855, p < .0005. The model explains 34.3% of the variance (adjusted R 2 = .343) in learners' satisfaction with the e-learning system. Table 4 shows a summary of the research model. Through regression analysis, the unstandardised and standardised coefficients for each factor that explains the effect of each factor on learners' satisfaction was obtained regarding beta values. Table 5 shows a summary of the predictive factors regarding beta values for each hypothesis obtained from the regression analysis. The conclusion of each hypothesis is summarised in Table 6 . Three hypotheses -H1, H3, and H4 -were found to be significant at values of p < .05 or p < .001, while H2 was not significant. 
Discussion
This study aimed to determine key factors influencing learners' satisfaction with an e-learning system through adopting and modifying the updated D&M research model. Although the university has been using Moodle to support teaching and learning for 10 years now, its continued usage is determined by learners' satisfaction with the system (Bhattacherjee, 2001) . Accordingly, it was important to assess learners' satisfaction with the system to find strategies that will increase system usage and eventually increase levels of their satisfaction.
The main finding from this study is that service quality was found to be the strongest predictor of learners' satisfaction with the e-learning system, contributing 37.8% of variances. The finding suggests that provision of support services to learners can potentially increase learners' satisfaction with e-learning systems. This concurs with findings of the studies conducted elsewhere (Ssekakubo et al., 2011; Sun et al., 2008; Tella, 2012) . For instance, a study conducted in five institutions in sub-Saharan Africa found that poor user support hindered learners from using the e-learning system more effectively (Ssekakubo et al., 2011) . Similarly, Unwin et al. (2010) found that lack of training and technical support hindered users from making full utilisation of system features in a sample of 358 respondents from 25 African countries.
The study also found that system quality has a positive effect on learners' satisfaction with e-learning systems, contributing 22% of variances. This result is in accord with studies such as those in Islam and Azad (2015) , Lwoga (2014) , Petter et al. (2008 ), Tella (2012 ), and Zanjani, Edwards, Nykvist, and Geva (2017 . For instance, system features such as a user-friendly structure, avoidance of too many tools and links, support for privacy and anonymous posting were identified as key factors in continuing to use Blackboard at a major Australian university (Zanjani et al., 2017) .
Moreover, instructor quality was found to have a positive effect on learners' satisfaction with e-learning systems, contributing 16.4% of variances. The finding is consistent with similar studies such as those in Cheng (2012) , Lwoga (2014) , Sun et al. (2008) . The finding suggests that instructors play a significant role in the use of e-learning systems. They are content experts and facilitators of course delivery, and manage students' learning (Beaudoin, 1990; Ozkan, Koseler, & Baykal, 2009; Selim, 2007) . Therefore, the non-use of these systems by instructors will affect learners' satisfaction with the system. For instance, lack of time for instructors to facilitate blended courses offered via the e-learning system at University of Cape Town in South Africa hindered learners from using the e-learning system (Mlitwa, 2007) . Finally, the study also found that content quality did not have a significant effect on learners' satisfaction with the e-learning system at UDSM. This hypothesis was not supported as the value of p was found to be greater than 0.05.
Suggestions for future research
In this study, the proposed research model factors were found to be statistically significantly in predicting learners' satisfaction with the e-learning system by 34.3% (R square 0.343) of variance. This means 65.7% of the variance cannot be explained by the factors proposed in this model. Future research could explore more factors that can be included in the research model to be able to explain learners' satisfaction with the e-learning system. Some of the factors that can be considered in the future studies include learner interface, learning community, personalisation (Wang, 2003) , and access (Hisham et al., 2004) .
Moreover, the present study used quantitative research method to elicit perceptions of learners' satisfaction with the system. There are still many unanswered questions as to why some factors were significant while other factors were not significant. Therefore, future research could use qualitative research methods or some form of mixed research to gain more insight on factors that significantly impact learners' satisfaction with the system. Finally, this study was limited by its relatively narrow geographical and institutional focus as it was conducted in one institution, that is, UDSM only. Similar research could be replicated in many more institutions in Tanzania or elsewhere in sub-Saharan Africa.
Recommendations
Given the proliferation of mobile phones in sub-Saharan Africa and the emergence of fibre optical marine cable, the adoption and use of various e-learning systems to enhance teaching and learning will continue to increase. The need to find strategies that will increase e-learning system success becomes critical. Existing research tends to focus on infrastructural challenges such as shortage of computers and poor Internet connectivity. Little research has investigated user perceptions of the use of these systems. This study modified the updated D&M research model (DeLone & McLean, 2003) to examine key factors that contribute to learners' satisfaction with the e-learning system. Service quality was found to be the strongest predictor of learners' satisfaction with the e-learning system, contributing 37.8% of variances, followed by system quality, which contributed to about 22% of variances. Based these findings, the following are recommended:
• Instructors should be trained in pedagogical skills so that they can provide reliable, timely, and effective support services to learners who use e-learning systems. Institutions should find mechanisms to incorporate pedagogical training as part of continuing professional development programs.
• Institutions should establish an IT service desk with qualified staff dedicated to provide infrastructure and technical support to learners. The technical support that needs to be provided includes networking and support in case of failure in accessing the system (Tarigan, 2011) . Such support will help learners to concentrate on learning rather than on solving technical issues.
• Institutions should conduct usability testing to uncover problems that might hinder users from using the system. Many customised open source e-learning systems were not designed in consideration of the nature of users in the sub-Saharan region. In fact, many users in the region have not used several technologies before, and some started using computers when they enrolled at the university (Ssekakubo et al., 2011) . Therefore, making e-learning systems easy to use and user-friendly is important.
Conclusion
To examine the significant factors for learner satisfaction with the e-learning system at UDSM, this study used the updated D&M model (DeLone & McLean, 2003) . The model was modified by adding instructor quality and perceived usefulness to suit the intended context. The proposed model consists of six factors: system quality, course quality service quality, instructor quality, perceived usefulness, and learner satisfaction. All six factors were subjected to linear regression analysis, which found that model variables statistically significantly predicted learners' satisfaction by 34.3% (R 2 = 0.343) of variance. The findings also revealed that all other factors except course quality had a significant effect on learners' satisfaction with the e-learning system at UDSM. However, among the factors, it was revealed that service quality is the strongest predictor of learners' satisfaction, contributing 37.8% of variances, followed by system quality, which contributed to about 22% of variances. Understanding this landscape is very useful for universities in sub-Saharan Africa and Tanzania in particular to promote the use of e-learning systems and services for teaching and learning processes. This study will help institutions in planning strategically to improve the factors that seem to have a significant effect on learners' satisfaction with e-learning systems to ensure sustainability and continued use.
